This study investigates how exogenous and endogenous uncertainty influence venture capital (VC) firms' strategies when investing in an emerging sector. We theorize that greater levels of exogenous uncertainty increase VC firms' propensity to spread their investments across multiple new technologies and that this effect is mitigated by the endogenous uncertainty they experience. Our empirical investigation of the strategies of 172 U.S. VC firms that invested in clean energy during 1990-2008 provides some support for these arguments. We contribute to entrepreneurship theory and practice by examining the interplay between exogenous and endogenous uncertainty in influencing VC investment strategies in emerging sectors.
The role of uncertainty in strategic decision making has been particularly central to research on entrepreneurship and venture capital (Matusik & Fitza, 2012) , because entrepreneurial firms and their stakeholders all face exogenous uncertainty such as that related to prospective markets as well as endogenous uncertainty such as that pertaining to the new venture's technical capabilities (Bygrave et al., 1989; Sapienza & Gupta, 1994) . For example, venture capital (VC) firms routinely have to make investment decisions under uncertainty about the quality and potential of new technologies and the entrepreneurial firms that manage the technologies (Baum & Silverman, 2004; Hsu, 2007) . Greater levels of exogenous and/or endogenous uncertainty are found to affect the timing of VC investments in a given sector (Li, 2008; Li & Manoney, 2011) , as well as their decisions to syndicate their investments (Sorenson & Stuart, 2001) , to invest in later-stage startups (Dimov et al., 2007; Sapienza, Manigart, & Vermier, 1996) , and to monitor closely the startups they invest in (Sapienza, 1992; Sapienza & Gupta, 1994) .
A careful review of the vast entrepreneurship literature on uncertainty reveals a predominant focus on questions concerning how uncertainty constrains entrepreneurial action -either because entrepreneurs have heterogeneous perceptions of uncertainty or because they have different levels of willingness to bear uncertainty (Kirzner, 1979; Knight, 1921; Schumpeter, 1934) . This conceptualization of uncertainty as a challenge to entrepreneurial action and decision making (Shepherd, Douglas, & Shanley, 2000) has directed entrepreneurship research towards investigating strategies to avoid or cope with uncertainty (Li, 2008; Li & Mahoney, 2011) . However, not all firms treat uncertainty the same way. Beyond perceptions and willingness to bear uncertainty, firms with different levels of endogenous uncertainty may well treat the same level of exogenous uncertainty differently such that some may view exogenous uncertainty giving rise to opportunities. Such potentially interesting and theoretically important interplay between exogenous and endogenous uncertainty is yet to be examined.
Further, despite the significant attention to uncertainty by entrepreneurship scholars, surprisingly little research has addressed VC investment decisions with regards to emerging sectors, which arguably exemplify decision making contexts characterized by the greatest levels of uncertainty (Aldrich & Fiol, 1994; Santos & Eisenhardt, 2009 ). In emerging sectors, the uncertainty due to the emergence of various competing technologies of unknown potential and financial viability (Hargadon & Douglas, 2001; Rindova et al., 2007) is augmented by market skepticism and lack of understanding of the new activities and business models being introduced by entrepreneurial startups (Aldrich & Fiol, 1994) . In addition to these exogenous uncertainties, VCs face endogenous uncertainty due to their lack of knowledge and ability to select, monitor, and nurture startups in an emerging sector (Dimov et al., 2012) . In their recent study, Dimov and colleagues (2012) begin to address the role of uncertainty in VC decisions about emerging sectors by examining the effects of one source of endogenous uncertainty -(the lack of) prior experience with new and emerging technologies -on VC firms' likelihood to invest in an emerging sector. Their study shows that the endogenous uncertainty that VC firms experience influences such a major strategic decision as whether to enter an emerging sector early on. Based on these findings we believe that a more systematic examination of the effects of different aspects of both endogenous and exogenous uncertainty will further enhance scholarly understanding of this important yet rarely addressed phenomenon. Specifically, once a VC firm has decided to invest in an emerging sector, it must deal with many competing technologies of unknown potential and varying levels of maturity. Therefore, examining the strategies (e.g., investment trajectories) that VC firms pursue in an emerging sector is an issue of primary theoretical and practical importance.
tHeory And HypotHeses
The real options logic provides a useful and intuitive starting point for our examination of the interplay between exogenous and endogenous uncertainty on VC investment strategies in an emerging sector. A real option confers the right, but not the obligation, to participate in a future strategic opportunity requiring greater investment (Dixit & Pindyck, 1994) . Real options are attractive because they allow irreversible investments in uncertain opportunities to be deferred, thereby reducing 2 Research, Vol. 33 [2013], Iss. 2, Art. 3 Posted at Digital Knowledge at Babson http://digitalknowledge.babson.edu/fer/vol33/iss2/3 commitment and preserving flexibility (Folta, 1998) . By allowing uncertainty to resolve over time, an investor can determine whether the opportunity is valuable before exercising the option. The real options framework has recently been used to conceptualize managerial decision making in a variety of settings, including joint ventures (Kogut, 1991) , acquisitions (Bowman & Hurry, 1993) , R&D projects (McGrath & Nerkar, 2004) , capital projects (Kogut & Kulatilaka, 2001) , vertical integration (Leiblein & Miller, 2003) , and market entry (Folta & O'Brien, 2004) . However, the application of real options to VC decision making is limited to a handful of studies (Li, 2008; Li & Mahoney, 2011; Tong & Li, 2010; Wadhwa & Basu, 2013; Wadhwa & Phelps, 2009) . These scholars distinguish between the two types of uncertainty (exogenous and endogenous) and how they can be managed. For example, Li (2008) and Li and Mahoney (2011) examine the effects of different types of exogenous uncertainty on the timing of VC investment in a given sector and finds that VC delay their investments under high market volatility but these effects are mitigated by the sales growth in a given sector and a VC firm's share in it. Wadhwa and Phelps (2009) find that various types of exogenous and endogenous uncertainty jointly determine the likelihood that a corporate venture capital investments leads to alliance formation. Although these findings are undoubtedly interesting and important, they neither examine nor address the role of exogenous and endogenous uncertainty on VC firms' investment strategies when investing in an emerging sector.
Frontiers of Entrepreneurship
We focus specifically on VC firms' propensity to spread their investments across multiple new technologies -as opposed to investing in a single technology -as a means for both taking advantage of the uncertainty surrounding emerging sectors early on and managing the uncertainty associated with their investment decisions. Selecting the new technologies to invest in is a nontrivial challenge because emerging sectors are characterized by numerous technologies and possible commercial applications, and it is difficult to predict which (if any) of them will become "winners" or even "survivors" (Benner & Tripsas, 2012) . For example, during the past decades new clean energy technologies have been continuously emerging (e.g., thin film based solar power generation, enhanced geothermal systems, electrochromic glass energy saving systems, etc.), yet very few have emerged as clearly superior or profitable. Faced with such multiplicity of new technologies of unknown quality and commercial feasibility, VC decision makers have to decide whether to place their "bets" on a single technology or spread their investments across more than one technology within the emerging sector. Whereas scholars have studied the performance implications of different levels of diversification of VC investment portfolios across different sectors (Matusik & Fitza, 2011) , to the best of our knowledge there have been no theoretical or empirical attempts at examining why VC firms choose to focus or spread their portfolios across a given set of technologies in an emerging sector.
Effect of Exogenous Uncertainty on VC Investment Patterns in Emerging Sectors.
Exogenous uncertainty is attributed to unexpected or unpredictable market developments, is generally considered beyond the control of individual VC firms and creates pressures to delay investment to allow uncertainty to resolve (Dixit & Pindyck, 1994; Li & Mahoney, 2011) . While exogenous uncertainty has been conceptualized in many different ways, in this study we follow Matusik and Fitza (2012) and adopt a definition often used in entrepreneurial contexts: "the inability to classify the environment and predict future events" (Knight, 1921) . The real options logic suggests that greater exogenous uncertainty would delay VC investments (Li, 2008; Li & Mahoney, 2011) and increase the pursuit of risk reduction strategies (Wadhwa & Phelps, 2009 ). Further, studies taking an institutional perspective show that exogenous uncertainty strengthens the importance of social considerations and increases the effects of social factors on firm decisions and choices (Haunschild & Miner, 1997) .
VC firms looking for investment opportunities in emerging sectors such as clean energy may experience substantial exogenous uncertainty. According to the real options logic, some VC firms may manage this uncertainty by waiting to enter the emerging sector, while others may decide to enter the emerging sector but manage the uncertainty by making sequential and syndicated investments. Entrepreneurship research also suggests three primary uncertainty reduction strategies available to VC firms -syndication (Sorenson & Stuart, 2001 ), later-stage investment (Dimov, Shepherd, & Sutcliffe, 2007) , and small-scale commitments (Wadhwa & Basu, 2013) . Although such strategies may not be uniquely suited for investing in an emerging sector, VC firms are still likely to utilize them because they have been using these strategies to reduce the investment risk (Petkova, Wadhwa, Yao, & Jain, 2011) . Syndication, for example, can reduce the investment risks VC firms take through various mechanisms, such as sharing of information (Bygrave, 1987) , knowledge (Matusik & Fitza, 2012) , and complementary skills (Brander, Amit, & Antweiler, 2002) across VC firms, and access to investment opportunities in distant geography or distant sectors (Sorenson & Stuart, 2001 , 2008 .
Another risk reduction strategy under uncertainty is diversification. While prior research on VC diversification does not invoke the real options logic explicitly, it has focused either on the choice to diversify or the performance effects of specializing versus diversifying. Choosing the extent of specialization versus diversification is important in the VC context because this decision impacts the performance of VCs. Research exploring the antecedents of VC diversification choices related to industry or geography argues that VCs attempt to control risk through competing strategies of diversification and specialization. On the one hand, they diversify in order to control their exposure to unsystematic risk in a single industry or country. On the other hand, they specialize in order to gain expertise in certain technologies and products, acquire institutional knowledge about a few domains, and share information with others in their networks. Such information sharing and learning benefits allow them to take better decisions under uncertainty. Empirically, research has examined how VC firm characteristics such as venture stage (Gupta & Sapienza, 1992; Norton & Tenenbaum, 1993) , size (Gupta & Sapienza, 1992) , experience (Dimov & de Holan, 2010) , and social status and brokerage advantages (Guler & Guillen, 2010) influence diversification across different sectors. However, this research has not examined the effects of exogenous uncertainty on the choices and spread of technologies within an emerging sector.
We argue that VCs would take the "spray and pray" approach (Matusik & Fitza, 2012) , when making investments in an emerging sector, in the hope that some of the new technologies will turn into valuable commercial opportunities that they can capitalize on later. Spreading the resources that a VC firm is willing to commit to the emerging sector across multiple technologies may also offer some learning benefits by allowing VCs to learn about the different technologies with which they have not been familiar previously and to identify potential synergies among them, as well as to discover new business models. Further, investing in multiple new technologies gives the VC firm broader stance and access to relationships and network surrounding each technology. Thus, we argue that having made the decision to enter the emerging clean energy sector, VCs are more likely to take the real options approach and cast a wide net by spreading their investments across clean energy technologies in response to the uncertainty associated with the emerging sector.
H1: The greater the exogenous uncertainty about an emerging sector, the greater the propensity of a VC firm to spread its investments across multiple technology subsectors.
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Moderating Effects of Endogenous Uncertainty. Endogenous uncertainty relates to the likely costs and probabilities of achieving success from the perspective of the focal firm (in our study, the investing VC firm) and can actually be decreased by the firm's actions (Folta, 1998) . Endogenous uncertainty is typically attributed to the amount and quality of the resources and capabilities possessed by the investing firm. Because a firm's resource endowments shape the perceptions and judgments of its decision makers (Kraatz & Zajac, 2001) , heterogeneity in firm resources and capabilities will impact how they perceive external sources of uncertainty such as uncertainty associated with the project or venture being invested in. For example, an investing firm may have information and agency concerns about the project or ventures being invested in -these can be partly resolved by the investing firm if it takes action and learns about both the efforts of entrepreneurs and quality of projects and ventures (Kaplan & Stromberg, 2004 ).
In the context of this study, the endogenous uncertainty experienced by a focal VC firms is likely to depend on its existing resources and capabilities accumulated through prior experience and success. A VC firm's resources and capabilities will influence its perception of the uncertainty associated with an emerging sector and its ability to diminish this uncertainty. Highly competent, resource-rich firms tend to have greater confidence in their own abilities (Levitt & March, 1988) . In general, a firm's resource endowments shape the perceptions and judgments of its decision makers (Kraatz & Zajac, 2001 ). Corporate VCs with greater technical resources are better able to evaluate the technology of a venture and recognize how they can help the venture successfully commercialize its technology (Maula, 2007) . Similarly, because VCs possess heterogeneous technological resources and capabilities, they tend to differ in how they perceive external sources of uncertainty (Kraatz & Zajac, 2001) , such as the uncertainty associated with an emerging sector. Relative to resource poor firms, richer and more capable VC firms will tend to perceive less uncertainty about an option embedded in an investment in a subsector, making VCs with greater resources and capabilities more likely to take a more focused approach to how they enter an emerging sector. Such VCs have both the incentives and ability to focus their attention and build their knowledge in a few specific subsectors of the emerging sector. The incentives arise from the fact that they may be able to endogenize the uncertainty in certain subsectors by investingthe knowledge they accumulate by specializing in certain subsectors of the emerging sector allows them to make better decisions and focusing investments in some subsectors also increases the legitimacy of such subsectors to a greater degree which may encourage more investments and positive outcomes. They can also leverage their superior resources, experience, and networks to make more informed decisions related to choice and management of ventures in these new technology subsectors.
Overall, we expect to see considerable heterogeneity in how VC firms manage the exogenous uncertainty and the subsequent patterns of their investments in the emerging sector. Specifically, we expect the effect of exogenous uncertainty on a VC firm's propensity to spread its resources across multiple technologies in an emerging sector to be moderated by its resources and capabilities such that when a VC firm has 1) more resources in the form of funds under management, and 2) higher level of capabilities in making venture investments, it is less likely to take the real options approach in investing in clean energy when facing exogenous uncertainty. Therefore, we hypothesize that: 
metHods
Research Setting
We examine U.S. VC investment decisions in the emerging clean energy sector. The clean energy sector comprises an eclectic set of technologies for energy generation, energy-conservation, and efficiency (Pernick & Wilder, 2008) . Although clean energy technologies have been around for decades (Sine & Lee, 2009) and their potential to address important economic, social, and political problems is well-recognized (Pernick & Wilder, 2008) , it is only over the past few years that this sector has piqued significant interest on part of the VC community. However, development of the clean energy sector into a source of viable business opportunities is surrounded by many uncertainties, related to its economic feasibility and scalability, availability of the requisite infrastructures for large-scale implementation, and the relatively long-time horizon of investments (Ghosh & Nanda, 2010; Pernick & Wilder, 2008) . The market has been slow in adopting any of the new technologies, and the vast majority of startups have yet to see profitability (Ghosh & Nanda, 2010; Hargadon & Kenney, 2012) . Thus, clean energy technologies by and large do not fit the profile of "high-potential" investment opportunity from the perspective of the VC community. The slow "emergence" of the sector has been further challenged by the controversy and confusion typical for new technologies (Hargadon & Douglas, 2001 ) making the VC decisions to invest in the clean energy sector an ideal context for our study.
Data and Variables
We collected data on the entire population of U.S. based VC firms between 1990 and 2008 (N=3574) from the VentureXpert database which has been used in prior research as a reliable source of data on VC investments (Dimov & de Holan, 2010; Dimov et al., 2007; Lee, Pollock, & Jin, 2011) . During this period, 172 VC firms invested in at least one clean energy startup, representing less than five percent of the entire population of active U.S. based VC firms. We tracked each VC firm from the year of their first clean energy investment until the end of 2008, resulting in a panel of 709 firm-year observations. For each VC firm, we recorded the technology category of their first clean energy investment (e.g., photovoltaic solar-power generation). We annually tracked the number of subsequent investments in the first technology category, and the timing and number of investments in different technology sub-categories (e.g., vertical axis wind-turbine power generation). We used the startup industry indicated in VentureXpert to identify the clean energy investments. We also collected annual data on the media coverage of each clean technology category as well as data on state and federal incentives, indicating the different types of legitimacy related to clean technologies (Aldrich & Fiol, 1991) . These data were collected from LexisNexis Academic database, the Earth Policy Institute website (http://www.earth-policy.org), the U.S. Department of Energy website (http://www.energy.gov), and the Database of State Incentives for Renewables and Efficiency (http://www.dsireusa.org/). Dependent Variable. We measure the propensity of a VC firm to spread its clean energy investments across multiple technology subsectors by using an entropy measure (Palepu, 1985) which takes into account both the number of clean energy technologies in which the focal VC
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where p j is the percentage of venture capitalist i's investments made in clean energy sub-sector j during a five year rolling window, and ln (1 / p j ) is the weight for each sub-sector. Higher values reflecting greater spread of a VC firm's investments across multiple clean technologies.
Independent Variables. Our independent variables are exogenous uncertainty and endogenous uncertainty. We examine three different types of exogenous uncertainty -sociopolitical uncertainty, cognitive uncertainty, and market uncertainty. Sociopolitical uncertainty can be assessed by estimating acts of public approval, which validate that the new sector fits with existing norms, laws, and regulations, such as government subsidies to an industry (Aldrich & Fiol, 1994) . We measure the sociopolitical uncertainty of the clean energy sector using an annual count of federal financial incentives (e.g., tax breaks, loans, and incentives) for renewable energy and energy efficiency in a given year from the Database of State Incentives for Renewables and Efficiency (www.dsireusa. org). We assessed cognitive uncertainty using the level of media attention that the sector received each year. We measure media attention to the clean energy sector in the year prior to the focal investment year using the number of media articles that contain one of the terms "clean energy," "green energy," "alternative energy," or a specific clean energy-generation technology (solar, wind, geothermal) in the headline and lead paragraph (Pollock, Rindov, & Maggitti, 2008; Pollock & Rindova, 2003) . We identified a total of 51,470 media articles published in U.S. journals, magazines, and newspapers during 1989-2007 and computed the natural logarithm of the total number of articles identified annually. Finally, we measured market uncertainty related to the clean energy sector as the number of VCs that have invested in clean energy in the past five years. High values of all three variables reflect lower exogenous uncertainty.
We examine two types of endogenous uncertainty that VCs experience -VC resources and VC capability. Higher values on both variables indicate lower endogenous uncertainty experienced by the VC firms. Greater resources provide VCs with ability and flexibility to make more investments than VCs that do not possess many resources. We measure VC Resources as an index comprising of (a) the total dollar amount of funds raised in the past 5 years, and (b) the number of funds raised in the past 5 years. VC capability has been measured as an index comprising of (a) the number of portfolio companies invested in by the VC firm in the past 5 years and (b) the total dollar amount invested by the VC firm in the past 5 years. The total number of portfolio companies invested in and the total dollar amount invested in portfolio companies reflects the intensity of VC firm activity (Lee et al., 2011) and reflects an understanding of, and experience with, the VC investment process (Dimov & de Holan, 2010) .
Control Variables.
We included a number of control variables to minimize omitted variable bias and improve the specification of our model. We control for VC Industry experience, measured as the number of unique industry sectors (at the 3-digit level of the Venture Economics Industry Codes in VentureXpert) that the VC firm invested in during the 5 years preceding the focal investment year. VC firm age, measured in years from founding of the VC firm to the focal year, reflects the possible effect of tenure in the VC industry on a VC firm's disposition towards new sectors. We also control for VC firm type (a dummy variable for VC firm type (a dummy variable which equals 1 if the firm is a corporate VC, 0 otherwise), because corporate VCs make investments primarily for strategic reasons (Wadhwa & Kotha, 2006) and may have different motivations for making investments in clean energy than traditional VC firms. Being located in California may bias VC firms positively towards the clean energy sector, because the state has been leading the "clean" movement in the U.S. for decades. Therefore we include a dummy variable VC location that equals 1 if the focal VC firm is headquartered in California, 0 otherwise. In addition, a VC firm that is well connected to the rest of the VC industry may have an advantage when it comes to investing -they might be able to obtain more information from other firms which can subsequently affect how much it diversifies in a sector. We therefore control for VC status. We followed Lee et al. (2011) and operationalized VC status as eigenvector centrality (Bonacich, 1987) which captures every VC's direct co-investment connections in a given time period and then recursively weighs each connection by the connected VCs' centrality. Finally, VC firm commitment to the clean energy sector can potentially affect which subsectors a VC firm enters. We control for this effect by including as a control variable the proportion of a VC firm's portfolio invested in the clean energy sector, operationalized as the number of clean energy startups funded by a focal VC firm in a given year divided by the total number of startups the VC firm funded in that year (Wadhwa & Basu, 2013) .
Estimation Methods
We analyzed our data using the Generalized estimating equations methodology (GEE), which accounts for autocorrelation. We used time dummies for each four-year time period and lagged all variables by one year. Further, we used a variation of Heckman's (1979) two-stage approach to account for a potential sample selection bias (Hamilton & Nickerson, 2003) in that the spread of a VC firm's investments across different technologies within the clean energy sector is conditional upon its decision to invest in the emerging sector in the first place. In the first stage, we ran a probit model to estimate the likelihood that a VC firm, from the population of all U.S. based VC firms, invests in clean energy and to compute the inverse Mills ratio. The inverse Mills ratio is included in the second stage regression models, which estimate the effect of exogenous uncertainty and its interaction with VC resources and capability on subsequent spread of a VC firm's investments across different technologies within the clean energy sector.
resuLts Table 1 presents the descriptive statistics and correlations. Regression results are given in Table 2 . In Table 2 , Model 1 is the baseline model with only control variables. Models 2 through 7 introduce the different measures of exogenous uncertainty and their interactions with VC firm resources and capabilities separately.
Hypothesis 1 (H1) states that the greater the exogenous uncertainty, the more a VC firm would spread its investments across different clean energy technologies. We find that that the three types of exogenous uncertainty examined in this study differ in their relationship to VC propensity to spread their investments both in direction and significance (note that a hypothesized positive effect of exogenous uncertainty corresponds to a negative coefficient for each of the exogenous uncertainty variables given that all three measures of exogenous uncertainty are operationalized such that low values of these variables indicate high uncertainty). Consistent with H1, the 8 Research, Vol. 33 [2013], Iss. 2, Art. 3 Posted at Digital Knowledge at Babson http://digitalknowledge.babson.edu/fer/vol33/iss2/3 coefficients of cognitive uncertainty and market uncertainty are significant and negative (Models 4-7), suggesting that the greater the cognitive and market-related exogenous uncertainty, the more inclined a VC firm will be to spread its investments across multiple technologies after entering the clean energy sector. We cannot claim support for the direct effect of sociopolitical uncertainty on VC clean energy investment strategies because the coefficient for this variable are not significant. Hypotheses 2 and 3 predict that VC firm resources and capabilities weaken the positive relationship between exogenous uncertainty and a VC firm's propensity to spread its investments across multiple technologies in the emerging sector. Given that all three exogenous uncertainty variables are operationalized such that they reflect low uncertainty at high values, we expect that the negative uncertainty-diversification regression slope will be even more negative (steeper) for VC firms experiencing high endogenous uncertainty (that is, the low-resource and low-capability VC firms). For sociopolitical uncertainty, none of the interaction coefficients is significant (Model 2 & 3). Therefore, H2 and H3 are not supported for sociopolitical uncertainty.
Frontiers of Entrepreneurship
The effect of cognitive uncertainty on a VC firm's propensity to spread its investments across multiple technologies remains significant after the two interaction terms are entered into the regression (Models 4 & 5). The interaction term between cognitive uncertainty and VC resources is negative and marginally significant. The slope of the relationship is steeper (Figure 1a ) for VC firms with more resources. This is the opposite of what H2 predicts. Thus H2 is not supported for cognitive uncertainty. The interaction term between cognitive uncertainty and VC capabilities is significant and in the predicted direction. Figure 1b shows that VC firms with higher levels of capabilities have a flatter slope of the relationship between cognitive uncertainty and spread of a VC firm's clean energy investments. These findings support H3.
The effect of market uncertainty on a VC firm's propensity to spread its investments across multiple technologies relationship remains significant after the two interaction terms are entered into the regression (Models 6 & 7). The interaction term between market uncertainty and VC resources is negative and marginally significant. For VC firms with more resources the slope of the relationship between market uncertainty and spread of a VC firm's clean energy investments is steeper than for those with fewer resources (Figure 2a ). This is opposite of what H2 predicts, hence H2 is not supported for market uncertainty. The interaction term between market uncertainty and VC firm capabilities is significant and in the predicted direction. Figure 2b shows that for more capable VC firms, the slope of the relationship between market uncertainty and spread of a VC firm's clean energy investments is flatter (less steep). These results provide support to H3. In sum, we find support for H1 in the case of cognitive and market-related uncertainty, but not in the case of sociopolitical uncertainty. H2 is not supported for any of the three types of exogenous uncertainty, while H3 is supported for cognitive and market uncertainty.
dIscussIon
We set out to examine the joint effects of exogenous and endogenous uncertainties on VC investment strategies in an emerging sector. Our results show that different types of exogenous uncertainty have different effects on the extent to which VC firms spread their investments across multiple technologies in the emerging clean energy sector and that these effects are moderated by the endogenous uncertainty experienced by VC firms. Specifically, we find that while sociopolitical uncertainty does not significantly impact VC investment strategies, both cognitive uncertainty and market related uncertainty lead to greater propensity of VC firms to spread their investments across multiple technologies in the emerging clean energy sector. In addition, for both cognitive and market related uncertainty, VC capabilities appear to weaken their effects on VC investment strategies while VC resources have the opposite effect and strengthen these effects.
The lack of a significant effect of sociopolitical uncertainty on VC investment decisions suggests that VCs may not be sensitive to the number of federal financial incentives available for the clean energy sector. Government financial incentives skew clean energy startups' business models such that the outlook and financial viability of these startups appear to be more positive than they actually are. Being competent and experienced investors, VCs recognize that federal incentives will not be extended forever and are hesitant to fund startups that take advantage of such incentives in the short term in order to make their economics work. It is also possible that provisions of these federal incentives may not seem attractive enough to VCs, or it may not be clear to them how startups in the clean energy sector can best make use of the incentives. Thus, federal incentives may not attenuate the exogenous uncertainty that VCs perceive.
The moderating effects of VC resources on the relationships of cognitive uncertainty and market uncertainty with VC firm's propensity to spread their investments within the emerging sector are opposite to what we predict in H2: more resource-rich VC firms tend to spread their investments more, not less, when cognitive and market uncertainty are higher. These findings suggest that VC firms with more capital at their disposal may be operating in a slightly different mode as they manage extreme uncertainty in the environment. More funds and bigger funds mean that a VC firm must invest more money over the same period of time compared to firms with fewer and smaller funds. This means that these VC firms need to invest in bigger deals and more deals compared to their peers with fewer resources. Thus, VC firms with more resources have the pressure to invest money as they simultaneously consider the uncertainty they face. Such pressure may push them to hedge their investment risks by spreading their investments more under high cognitive and market uncertainty.
Our study provides several important research contributions. First, this study helps improve our conceptual understanding of exogenous and endogenous uncertainty and the interplay between these two types of uncertainties. Empirically, this study adds value by finding alternate operationalizations of exogenous uncertainty that go beyond market volatility. Our observation that different types of exogenous uncertainty have different effects on VC investment decisions suggest that such alternative operationalizations may capture different aspects of the environment in which such decisions are made. Although in this study all three types of uncertainty are reduced over time (as evident by the relatively high correlations among the three variables), VCs appear to pay greater attention to the actions of their peers and to the public awareness than to the sociopolitical support received by the emerging sector when making their investment decisions. This pattern of behavior suggests that under ambiguity about an emerging sector, VCs look for evidence of public approval to justify their decisions and actions (Rao, Davis, & Ward, 2000; Rao, Greve & Davis, 2001 ) rather than for artificially created uncertainty reduction in the form of socio-political legitimation of the emerging sector (Aldrich & Fiol, 1994) . Second, this study also contributes to the entrepreneurship literature by examining the conditions under which uncertainty can facilitate, rather than constrain, entrepreneurial action to drive the emergence of a new industrial sector. More specifically, once VC firms decide to act under extreme uncertainty, the relevant research question becomes "how do different VC firms manage the uncertainty?" Although VC firm resources and capabilities have limited direct effects on VC investment decisions, they significantly influence the relationship between different types of exogenous uncertainty and a VC firm's propensity to spread
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Frontiers of Entrepreneurship Research, Vol. 33 [2013], Iss. 2, Art. 3 Posted at Digital Knowledge at Babson http://digitalknowledge.babson.edu/fer/vol33/iss2/3 its investments across multiple technologies within the emerging sector. It appears that VC firms differ systematically in how they manage the uncertainty depending on their capabilities. The more experienced and capable VC firms tend to specialize and capitalize on knowledge spillovers across fewer technologies, while the less experienced ones tend to spread their investments more in favor of gaining flexibility. Third, we contribute to an understanding of the dynamics associated with the emergence of new industrial sectors. The spread of VC investments across multiple technology sub-sectors provides simultaneous support to a wide variety of emerging technologies. While this may reduce risk for VC firms, its implications for the emerging sector are not as straightforward. On the one hand, this may be good for the entrepreneurs working on these technologies, as they need VC support to survive and continue their development efforts. On the other hand, the more VC investors spread their portfolio across multiple technologies, the less likely it is for any single technology to receive enough support to become a "leader" or to gain sufficient market acceptance. More practically, the spread of VC clean energy investment portfolios may help explain the failure of any one of the multiple technologies to gain momentum and reach wide-spread market presence. 
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